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Available online 24 October 2016Spinocerebellar ataxia type3 (SCA3) is an autosomal dominant neurodegenerative disorder. Human embryonic
stem cell line chHES-472 was derived from abnormal embryo donated by SCA3 patient after preimplantation ge-
netic diagnosis (PGD) treatment. This cell line had a normal karyotype and retained the disease-causing mutant
in ATXN3 gene. Characteristic tests proved that the embryonic stem cell line presented typical markers of
pluripotency and had the capability to form the three germlayers in vivo.
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Spinocerebellar ataxia type3 (SCA3), also named asMachado Joseph
disease (MJD), is the most common subtype of hereditaryd Stem Cell Engineering, School
ha, China.
. This is an open access article underspinocerebellar ataxia, which is caused by an abnormal expansion of
the CAG trinucleotide repeats in the 3′ end of ATXN3 gene and resulted
in expanded polyglutamine stretches near the C-terminus of ATXN3
gene product, ataxin-3 (Kawaguchi et al., 1994). Human embryonic
stem cell (hESC) line chHES-472 was derived from abnormal embryos
diagnosis with Spinocerebellar ataxia type 3. In normal individuals,
the number of CAG repeats in ATXN3 gene is 12 to 40 (Cummings and
Zoghbi, 2000), as showed in the wild-type control (Fig. 1A). However,
besides a normal band, chHES-472 cell line showed an expanded band
with about 400 bp, consistent with the positive control (Fig. 1A). This
abnormal band indicates about 74 CAG repeatswith pathogenicity. Dur-
ing long-term culture on the mitotically inactivated mouse embryonic
ﬁbroblasts (MEFs), those cells maintained a stable karyotype 46, XY
(Fig. 1B), expressed the pluripotency related genes by RT-PCR (Fig.
1C) and were positive for OCT4, NANOG, TRA-1-60 and TRA-1-81 as
well as alkaline phosphatase (Fig. 1D). The differentiation capacity of
chHES-472 cells was conﬁrmed through in vivo assays. Tissues of the
three germ layers were detected in chHES-472 cells-derived teratomas
by Hematoxylin and Eosin staining (Fig. 1E).
Materials and methods
Source of embryo and ethical approval
All procedures described in this work were approved by the ethical
committee of Reproductive and Genetic Hospital of CITIC-Xiangya. The
abnormal embryos used for generation of the embryonic stem cell line
were donated by SCA3 patient after written informed consent. These
embryos were cultured in G-series sequential medium (G1 and G2,the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Characterization of chHES-472 cell line. (A) The expanded (CAG)n repeat of ATXN3 gene in chHES-472 cell line was detected by PCR analysis. Lane 1, chHES-472 cell line; lane 2,
positive control; lane 3, wild-type control; lane 4, DNA-free control; lane M, DNA marker. (B) chHES-472 cells had a normal karyotype 46, XY. (C) Gene expression analysis by Semi-
quantitative RT-PCR. Pluripotent genes were detected in the undifferentiated chHES-472 cells. (D) chHES-472 colonies were positive for OCT4, NANOG, TRA-1-60, TRA-1-81 and AKP.
Scale bar = 100 μm. (E) Histological sections of teratomas formed by the chHES-472 hESC line contain tissues derived from three germ layers. Scale bar = 50 μm.
585L. Liu et al. / Stem Cell Research 17 (2016) 584–586Vitrolife) to the blastocyst stage at 37 °C in 5% CO2, 5% O2 and 90% N2
with 95% humidity.
hESC line derivation and cell culture
The hESC line generationmethod has been previously described (Lin
et al., 2009). In brief, themechanically isolated inner cell mass was plat-
ed on mitotically inactivated mouse embryonic ﬁbroblast layer (feeder
cells). The cells were cultured in ESmediumcontainingDMEM/F12 sup-
plemented with 15% knockout serum replacement, 2 mM nonessential
amino acids, 2 mM L-glutamine, 0.1 mM β-mercaptoethanol and
4 ng/mL of basic ﬁbroblast growth factor (bFGF) (all from Invitrogen),at 37 °C in a humidiﬁed atmosphere of 5% CO2. For routine passaging,
hESC colonies were manually cut into small clumps and clonally propa-
gated on feeder cells every 7 days.
Expansion of CAG repeats in ATXN3 gene
Genomic DNA of the cells was extracted using QIAmp® DNAmini kit
(Qiagen). PCRwas conducted using 50 μL PCR ampliﬁcation reactionmix-
ture which contained 1.5 μL of 100 ng genomic DNA, 1 μL of 1.0 μM of
each primer (the forward primer: 5′-CCAGTGACTACTTTGATTCG-3′ and
the reverse primer: 5′-TGGCCTTTCACATGGATGTGA-3′) and 25 μL of 2 ×
GreenMaster Mix (Promega). Cycling conditions were as follows: 95 °C
586 L. Liu et al. / Stem Cell Research 17 (2016) 584–586for 1.5min followed by 35 cycles of ampliﬁcation (95 °C denaturation for
40 s, 57 °C annealing for 40 s, 72 °C elongation for 40 s) and a ﬁnal exten-
sion at 72 °C for 5 min. The PCR products were electrophoresed on a 2%
agarose gel, and images were taken on a UV transluminator (Beckman
Coulter).
RT-PCR
Total RNAwas prepared using the RNeasyMini Kit (Qiagen), accord-
ing to themanufacturer instructions. 1 μg of total RNAwas reverse tran-
scribed using the SUPERSCRIPT III Reverse Transcriptase (Thermo)
according to the manufacturer's instructions. PCR reactions were per-
formed with GoTaq polymerase (Promega) on 0.2 μL of a reverse-tran-
scription reaction mix in a total reaction volume of 10 μL. PCR
products were separated using 2% agarose gels and visualized with
ethidium bromide staining. Primer sequences were as described previ-
ously (Xie et al., 2016).
Karyotype analysis
The chHES-472 cells were cultured on matrigel (Corning) with
mTeSR1 (Stem Cell) were treated with KaryoMAX® Colcemid™ solu-
tion (Gibco) for 3 h and harvested with Accutase (Millipore), and then
used for standard G-banding karyotype analysis.
Immunocytochemistry and alkaline phosphatase staining
The cells were harvested and ﬁxed for 15 min in 4% paraformalde-
hyde in PBS at room temperature, and then blocked and permeabilized
with PBS containing 0.5% Triton X-100 (Sigma) and 10% donkey serum
(Jackson ImmunoReserach) for 30min at room temperature for 30min,
and incubatedwith the primary antibodies formouse anti-OCT4 (1:200,
Santa Cruz), rabbit anti-NANOG (1:100, Abcam), mouse anti-TRA-1-60
(1:50, Millipore), mouse anti-TRA-1-81 (1:50, Millipore), at 4°Cover
night. After rinsing to remove the unbound antibodies, samples were
exposed to Alexa Fluor® 488 donkey anti-mouse lgG or Alexa Fluor®
594 donkey anti-rabbit lgG (1:1000, Thermo) for 1 h in the dark. Nuclei
were stained with DAPI (Thermo). In addition, alkaline phosphatase ac-
tivitywas detectedwith BCIP/NBTKit (Thermo). Imageswere examined
using a Nikon ECLIPSE TE2000-U ﬂuorescence microscope (Nikon,
Japan).In vivo teratoma formation assay
1×106 cellswere collected and embedded in 30%Matrigel (BD), and
injected intramuscularly into the hind limb of 6–8 week-old SCID
mouse. After 6–8 weeks, the teratomas were collected. To identify the
derivatives from three germ layers, hematoxylin and eosin (HE) stain-
ing was carried out for histological analysis. All animal studies were au-
thorized by the Xiang-Ya Institute of Animal Use and Care Committee.
Veriﬁcation and authentication
Karyotyping and PCR analysis were performed at Reproductive &
Genetic Hospital of CITIC-Xiangya. All 20 metaphase cells observed
had the normal 46, XY karyotype, free of any discernible abnormalities.
PCR analysis conﬁrmed an abnormal expansion of CAG repeats in ATXN3
gene in chHES-472 cells.
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